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supposition, in relation to the use of common potash as a substitute for
ashes.

[ cannot close this communication without referring to the original
subject of the revival of prematurely failing peach trees. I have con-
tinued to apply ashes in the same manner as at first, in the autumn or
spring, or both, to the difterent kinds of fruit trees; and, I believe, with
uniformly favorable results. The peach orchard, which, four years ago,
appeared to be in a dying state, and had for several seasons ceased to bear
fruit, is now in a vigorous state, and last summer yielded a copious crop.
The old apple orchard, which was so wonderfully revived two years singe,
continues apparently, exceptinthe case of a few trees dying from old age,
to hold all that it had gained, though we lost the crop last year through
the destruction of the blossoms by a late frost. The pears and quinces
of which the blossoming period differed from that of the apple. so that
they escaped the frost, were full of fruit; and I was particularly struck
with one old quince tree, which, before the use of ashes had borne scanty
crops of a small, imperfect, knotty fruit, but, last year, under the influ-
ence of ashes, was loaded with smooth and well formed guinces.

[ have not yet been able to form any positive conclusion in relation to
the protective effect of fresh ashes against the curculio in the plum tree :
but I am prosecuting some inquiries in this direction, and hope before
long to be able to solve the question either favorably or unfavorably.
[ must confess, however, that I am by no means sanguine of the former
result,

ON THE FAMILIES OF FISHES OF THE CRETACEOUS
FORMATION OF KANSAS.

By E. D. CorE.

(Read before the Ameriean Plilosophical Society, Janwary 5th, 1872.)

SATRODONTID.E.
Cope. Proc. Amer. Philos. Soe., 1870, p. 529. Hayden’s Survey, Wyoming,

etc., 1871, p. 414.

A considerable accession of material belonging to several species of this
family, furnishes important additions to our knowledge of their structure,
and enables me to determine their aftinities with more precision than
heretofore. The results ave of value to the student of comparative anat-
omy, and also to the palazontologist, as they appear to have been the
predominant type of marine fishes, during the cretaceous period, in the
North American seas. and to have been abundant in those of Europe.

The characters already assigned to the family are contirmed by the new
Species discovered, and many additional ones added, as follows :

The eranial structure cannot be fully made out, but the following points
may be regarded as ascertained : The brain case is not continued between
the orbits, and the basis cranii is double and with the muscular tube
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open, A large lateral cavity is enclosed by the prodtice, the pterotic, the
epiotie, ete. There are no exocecipital condyles, and that of the basioe-
cipital is a conic cup. The pterotic and postfrontal are well developed.
The ethmoid is well developed and slightly narrowed at 1its anterior ex-
tremity. The parasphenoid is narrowed and elongate ; the vomer 1s
continuous with it and is slightly expanded and then contracted at the
anterior extremity : neither it nor the parasphenoid support teeth in any
of the known genera.

The premaxillary bones are short, and forg but a small portion of the
upper jaw. The maxillary is elongate and simple. The hyomandibular
is rather narrow and does not present an elongate peduncle for the oper-
culum, The symplectic is well developed, entering far into the inferior
quadrate. The latter is a broad bone, largely in contact with the meta-
pterycoid, which is itself a thin plate, not probably attaining the pter-
otic. The superior branchihiyals are short rods.

The relations of the supraoccipital, parietals, frontals, ete., cannot yet
be satisfactorily made out, owing to the obscurity of the sutures. Never-
theless the following points may be regarded as probably reliable. The
frontals have a rather broad union with the ethmoid, and are separated
by suture throughout their length, They do not extend much posterior
to the orbits and are succeeded by a rather narrow pair of bones which
extend to above the foramen magnuwm. These are not united by suture,
but present thickened smooth edges to each other, and appear therefore
to have been separated by a fontanelle. Each is separated by serrate
suture, from @ broad lateral bone which is perhaps the ptervotic, and cer-
tainly includes that element, as it supports the hyomandibular. 1t is not
easy to determine what relation the median bones bear to the supraoc-
cipital, but the structure looks a good deal like that characterizing the
Sitweride, or, considering the large pterotics, like the Mormyride plas
the fontanelle. The shorter form of the pterotic in the Characinide and
the Cutostomide causes considerable difference in their appearance. ‘I'here
is no indication of fontanelle between the frontals in Portheus.

Portions of the scapulae of Portheus molossus and other species, are
preserved. They have very stout articular surfaces, and although not
complete, have enclosed, more or less, a very large fontanelle. The su-
perior surface is the larger, and is followed below by two others, the up-
per subvertical and small, the lower larger and transverse. 'These are
surfaces supporting two basilar elements of the pectoral tin. There
were perhaps three basilars, but the base of the coracoid displays no
surface for articulation of a third. The suture with the coracoid crosses
immediately below the lower condyloid surfaces, and passes just below
the scapular fontanelle, leaving in the specimens a (ractured surface
which probably supported a praecoracoid. ‘Fhere are two fractured bases
of the coracoid, which probably unite below, enclosing a foramen. On
the scapulo-coracoid suture just within the space between the two inferior
condyles is a smooth hemispherical pit of considerable size. Just 1o front
of it ig another of crescentic form,
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A partially complete eircle of bones convex on one sicle, concave on the
other, was found with the remains of two species of Portheus and one of
lehthyodectes.  They look like a selerotic ossification, and as though
moulded on a globe. They are not seomented as in Reptilian sclerotic
ossifications, nor do they seem to have been completed cireles,

The femoral bownes, or those supporting the ventral fins are preserved
- Jelithyodeetes anaides and a Portheus. They are closely united DOS-
teriorly, the inner margins gradually approximating to the union, which
18 accomplished by the application of the subcylindric posterior part of
the bones. In Portheuns they are united by a coarse suture. There are
no posterior processes, but the antervior are lone and slender. Each is
divided, the inner portion being rod-like ; the exterior plate-like. The
outer 1s probably the shorter ; exteriorly it rises into an obtuse ridge on
the lower side, and the plate then expands backwards aswell as outwards
nearly enclosing a large sinus with the base of support of the tin. The
fin-supporting surface is sub-round, with two exterior and one mterior
articular surfaces, and a projection in the middle, which has one or two
articular faces of smaller size. The base of the anterior projections is
rather broader in Jedithyodectes than in Portheus.

Three kinds of spine-like rays or supports of the fins have been found
In connection with remains of species of this tamily, and the proper
reference to their positions and species is as yet 1 some degree uncertain.
First. The elegantly segmented compound rays oviginally referred to
Llychodus by Agassiz, and described by me under the species Sawro-
f’(';///u//.'/.\' :"/'u'(v'!’)/-.'/.\', c pPpeelt to be referable to the LCHUS ,[’(.u‘/'/n“/e’.\', and to he
supports ol the caudal fin,* BSecondly. Spines composed of unsegmented
rays closely united edge to edge, and arranged hike the fulera at the base
of the external rays of the caudal fin of recent fishes. That is, the first
very short ; those succeeding, increasing very regularly in length to the
last, which forms the apex of the spine. The obliguely truncated
extremities of these rods form a continuous sharp edge, which is coated
with enamel, and may be straight, or interrupted with low knobs. The
former kind belongs probably to Pertheus and the latter to lehitlhyodectes,
1t is nearly related in character to the spines of Fdestes. the enaniel coated
knobs of JIehthyodecles rising into veritable teeth in the carboniferous
genus.  These spines are unsymmetrical, and belong either to the pectoral
or ventral fins. To which they should be referred, it is not now easy to
decide. The livinge allies of the Sawrodontide do not possess ventral
Spines, nor do they exist in Physostomous fishes. In the Siluroids. the

1

pectoral fins are supported by strong spines, which remotely resemble

the present ones in their compound character,

Third. There are numerous tlat, more or less curved. spines or rays, of
Small diameter compared with the length. One surface iscovered with a
thin, generally striate-grooved layer of enamel, and one edge is trenchant.
One side of this edge 1s more or less obtusely rugose, or thickened.

* Nop Havden's Report. L.C.. P. 425, where this view is held.
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These rays thin out to the extremity, which in some cases at least 1s not
contracted, These rays are composed of appressed halves, are unsym-
metrical with basal hook, and belong no doubt to paired fins. 1f those
already described arve pectoral, these arve ventral, and vice versa. A series
of them found together had much the form of either of these fins, while
their number would identify them with the ventral. In the rays
found together, the first only had a trenchant outer margin, while
several had a rabbet along one side of the posterior margin. 1 have
already described such a spine as pertaining to the pectoral fin of ITehthyo-
dectes prognathus.

The vertehre in all the species certainly assignable to this group, are
where known, deeply two-grooved on each side, besides the pits for the
insertion of neurapophyses and pleurapophyses, except in the cervical
region where the lateral grooves are wanting. There are no diapophyses,
The eaudal vertebrse are rather numerous but not so much so as in Amia,
nor are they so much recurved as in that genus.

Until the structure of the posterior cranial roof and of the scapular arch
are fully made out, it is premature to state precisely the affinities of this
family. So far as known they are Jsospondyli with some charaeters of
the Salmonide, and some of other significance. The large foramen
behind the prootic bone is more Clupeoid in character. The femoral bones
are more like those of the Plectospondyli, dividing in a measure characters
of the Cyprinide with those of the Mormyridie. The vertebra are
Clupeoid, while the mode of implantation of teeth 1s peculiar.

SYNOPSIS 0 (GENERA.

[. Jaws without foramina on the inner face of the alveolar margin.
Teeth of unequal lengths in the maxillary and dentary bones.. Portheus.

Teeth of unequal lengths, eylindric. .......cocvvieinnn, lehthyodectes.
IT. A series of foramina on inner side of alveolar wall.

Teeth with sub-cylindric Crowns. ....covee i rretiassan. Saaurodon.
Teeth with short compressed CrOWnNS. ... .covvaenens Sawroceplalus,

There are some other forms to be referred to this family, whose char-
acters are not yet fully determined. Thus Hypsodon Agass., from the
Buropean chalk is related to the two genera first named above, but as
left by its author in the Poissons Fossiles, includes apparently two generie
forms. The first ficured and described, has the mandibular teeth of
equal length. In the second they are unequal, as in Portheuws, to which
cenus this specimen ought, perhaps, to be referred. Both are Physos-
tomous fishes, and not related to the Sphyranide, where authors have
cenerally placed them. Retaining the name Hypsodon for the genus with
equal mandibular teeth, its relations to fehthyodeeles remain to be deter-
mined by further study of the . levesicnses.

A species of Iehthyodectes, from the chalk of Sussex, England, is figured
but not deseribed, by Dixon, in the Geology of Hussex.

A number of forms, erroneously referred by Agassiz and Dixon, to
the genus Saurocephalus, have been referrved by Leidy to a genus he calls
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Protosphyrena,® with two species, P. Jerox and P. striata. The latter
much resembles a Suurocephalus, having equal teeth ; while the former
probably includes several species. and possibly genera. The teeth first
referred to it resemble those of P striata, while others resemble those of
Porthens, An examination of the figures of the mandibles of the last in
Dixon’s work, show that the large and small teeth occupy different areas,
separated by grooves in a manner quite distinet from anything seen in
LPortheus ; but, should it prove identical. it can scarcely be regarded as
typical of Protosphyrwna, which ame, moreover, has never been accoms-
panied by the necessary description.

Dr. Leidy applied the name of Xephaetinus to a genus idicated by a
spine, in some degree like those regarded above as ventrals of Sauwre-
dontide, It is quite distinet from those assigned to Portheus and Iehithy-
()(Z(?(fl.‘c’.\“, and may bcl()llg Lo b'r('l//’/‘/r’/.'])//_t!///._\', as :'lh‘(‘ﬂ,(l.\' .Sll;;‘g“('s‘[ed, Oor 10
another genus.

PORTHEUS. Cope.
(1’?'0(‘(?»‘3(7. Amer, Philos. ,\‘,v-,,;., 1371’ D. ”.3.)

Teeth subeylindrie, without serrate cutting edges, oceupyi ng the pre-
maxillary, maxillary and dentary bones. Sizes irregular, the premaxil-
lary, medium maxillary and anterior dentary teeth much enlareed. No
toramina on inner face of jaws. Teeth on the premaxillary reduced in
number. Opercular and preopercular bones very thin. Cranial bones
not sculptured.

The fishes of this genus were rapacious, and, so far as known, of large
size. They constitute the most formidable type of Physostomous fishes
known, Three species are known to the writer, one from teeth only,
from the Miocene of North Ca rolina, but not certainly known to be an
Intrusive cretaceouns fossil ; and two from Kansas. The latter are rep-
resented by more or less numerous [ragments of eleven imdividuals,
three of which possess large portions of the cranium, one almost entirely
-complete. Two of the remainder embrace Jjaws, and one a large part of
the vertebral colummn, with segmented rays. In one, these rays were
found with the cutting compound ray above described y while the simple
flat ventral rays oceur with several specimens.  In none have any traces
of symmetrical spinous rays been found, nor strong interneurals capable
of supporting such. In none of the more pertect specimens with erania
have the seomented always been found, but the fossil of P, thauwmas,
where they oceur, is represented by a vertehral column and its append-
ages, which do not differ appreciably from those of . molossus.

In the eranium of this genus, there is a well-marked supraorbital rim.
Each opisthotic forms a promment angle, directed posteriorly on each

side of the exoceipital. The parasphenoid is a stout and narrow bone,

deeply emarginate behind, for the passage of the muscular canal. Tt has
a4 transverse expansion in front of the base of the prootie, which rests on
A backward continuation of the same. This expansion is pierced behind

*MTrans, Amer. Philos, Soe. . 1856,
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by two round foramina. ‘T'he shaft is abruptly contracted in front of the
expansion, and is trigonal in section. The prefontal extends down-
wards and forwards, and carries inferior and anterior articular faces;
the latter vertically transverse. 'The postero-inferior portion of the
othimoid bears on its posterior extremity a concave articular face, which
opposes that of the prefrontal. The floor of the brain-case in front is
supported by a vertical style, which is bifurcate above, and rests on the
parasphenoid,

Of the teeth, in general, 1t may be added that their pulp cavity is rathex
large at the base, but rapidly diminishes in the crown. The mode ol
sticcession is by direct displacement from below. The young crown rises
into the pulp cavity, and destroys the vitality of the ecrown, while the
root is absorbed. Numerous empty alveoli are to be found in all the
jaws of this genus, in which examination will often detect the apex ot
the erown of the young tooth.

The wertebre in this genus arve rather short, but not so much so as in
<havks., In P. thowmnas, nearly eighty dorsals and caudals were pre-
served ; those without lateral orooves, or cervicals, are not numerous.
There are, perhaps, not more than four vertebrse supporting the caudal
fin, though this is difficult to determine, owing to the concealment of the
terminal centra by bases of radii. ‘There are seven lvemapophyses in the
support, all flat except the first, which is like those anterior to it. The
socond is articulated freely to 1ts centrium, and is wider than the others.
[ts condyle is characteristic, being double, and with a foramen between
it and the produced extremity ot posterior margin of the bone. It 18
slightly separated distally from the third, but the remainder are in close
comtact. The radii of the superior lobe of the candal tin extend at least
as far down as near the end of the third haemal spine from below, "The
structure of these parts in the P. molossus, are as in P, thauwmas, so far as
preserved.

As some of the spines are not referable to their precise species in this
CeNLS, they may be deseribed here, A large compouid Spine found in
e blue limestone shale in Fogsil Spring Canon, is composed at the base
of about twenty-six narrow double rods. A few appear between the
others beyond the base making thirty-one altogether. They are very
to the general base, but curve S0 43 to become nearly straight,

(»]1\i<111t5
They terminate in a thickened portion which bears

and enlarge distally.
an acute edeoe, which truncates them obliquely, forming the cutting edoe
of the spine. This portion 1s enamelled : the edge is slightly convex at
the base, and slightly concave at a point probably beyond the middle.

AL
Length of fragment (12 ITICHBEY, - 60s sas=ososivssdivs vaisniomsins (.50
T T o0 s R e b ST R O R R E AR SR 12
T hicKHEEE Bt DABO s o oatacs s & Goe v olbl 5 ¥ oeip s #1005 @00 m A a by 012
Thickness at broken end an inch from 51 (AR S 007

This is a formidable weapon and could be readily used to split wood 11

itksf\)ssiliZ(ﬂl Lw)lnliti(nl.
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The third form of spine is represented in most of the species, but
one series of F'alys with .\'l)il)t.‘ nmay not be referable to A1y of them. The
latter is flat and curved, the convex edge trenchant beyond the middle,
The posterior edee is obtuse but narrow, and exhibits a slicht groove on

one side medially ; proximally there is a shallow rabbet whose floor is
transversely rugose.  Several layers of the tissue of the spine beyond the
basal portion are delicately longitudinally striate. The distal half is
broken away ; length of fragment, one foot ; width, 1.5 inches ; thickness
at middle, 5 lines.

The species of this genus may be distinguished as follows :

. Teeth without acute edges.

Larce maxillaries five ; second premaxillary lavger than the first ; third
mandibular large, behind a cross-groove ; last large mandibular followed
h)' 16.—S small Tt,‘(,‘t.ll ...................................... ]’. 7//////1.\'.\'//.\-,

Larce maxillaries, three ; first premaxillary lareer than second : third
mandibular small, no cross-groove in front of it ; twenty small teeth be-
0ad o st e IIATIGID RTS8 s vs Rbe s v D Vi s v o LTy Ve P. thauwmas.

ac, Large teeth with cutting angle in front.

et laree, Nt CODIDEEBEOME . ek i waie s same e es s s P. angulatus.
PorTurEvus monossts,  Cope.

(Proe. Amer, Philos. Soe., 1871, p. 175,)

Represented by four individuals, one from Fox Canon, near Fort Wal-
lace, with complete ecranium. and many vertebra and radii ; a second from
another part of the same ravine with large part of cranium, and a third
and fourth from lower Butte Creek blufls, both with fragments of cranium
and other portions. In the first specimen the jaws are perfect and denti-
tion complete.

The premaxillaryisvertically oval, convex externally, nearly Hat within,
and more than half underlaid by an anterior lamina of the maxillary,
The anterior or median margin is regularly convex and exhibits no sar-
face or suture for union with the bone of the Opposite side, Its posterior
margin extends obliquely backwards to beneath the superior articular
Puml;\'lu of the maxillary and has a ragged margin, though the suture is
squamosal. Its superior margin is deeply infiected in front of the con-
dyle and then convex and thickened. The anterior margin is thick and
rucose with tubercular exostoses. There are but two teeth, which are
very large, and directed obliquely forward ; the first is two-thirds the
diameter of the second.

The mavillary is a large laminiform bone, with the upper margin con-
siderably thickened proximally but much thinned distally. It is abruptly
contracted at the distal two-thirds 1ts length, a

—

pparently for the attach-
ment of a supernumerary bone. ‘The extremity is curved sabre-shape
upwards, and has an acute toothless edge. The teeth are, four small, five
large, and eighteen small. These teeth, except the largest, have cylindric
bases : the erowns (and bases of the latter) arve slightly compressed or
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oval ; they are straight and regular, and lean backwards. The middle one
of the five is largest, being six times as long as the small ones, but little
more than half as long as the large premaxillary or mandibular, The sur-
face of the maxillary is rugose with small tubercles on its lower half, and
has shallow grooves for nutritious vessels running downwards and for-
wards.

The mandibular rame are short and deep, and have but little mutual
attachment at the symphysis. They arve not incurved at that point,
and were bound by lLigament only. T'here is no coronoid bone and the
articular is distinet. It is short, of a rather irregular wedge shape, and
supports half the cotylus, above which 1t sends a short acuminate process.
The angular has a prominent angle, like halt an ellipse somewhat con-
tracted at the base ; below 1t has a rough prominent muscular insertion.
The bone extends in a long sword-shaped process, on the inside of the
ramus to beyond its middle ; externally, it 1s soon covered by the thin
truncate edge of the dentary. 'This element 15 very large. From the an-
oular it rises steeply to a coronoid process, which has a slight outwardly
twisted eminence, and then follows a gently concave line to the symphysis.
The teeth are as follows: two large, a transverse groove ; three large,
four very small, nine medium, and two very small ; total twenty. These
teeth have straight cylindric-conie erowns, with enamel without strie or
facets. The larger are a little compressed.

Measurements ()f Jaws and Teeth,

M,
Length premaxillary bone............ AATEIS S B S B e s 007
Depth “ P BTt 2 e b B R e e A RUHE
Thickness on alveolar margin. .......... N T P T s L16
Length crown of second tooth......ccvvivvvvnnnn. L N 46
DG NEHO TR0 B TR0 o 45 56 'srvrare ni o o SR oo Koo las P 014
Length maxillary bone from premaxillary....... B oo e ¥ 20

Depth - b cONAVIOw ov s sd 00 v 0rwes SR s A AR 8
A "$ BT DTS 3% 4 n @ ailsrs Wi R e R A e w1 0 (R 046
Length erown thard large tooth................ B G5 K AP ok 0 o4 028
sk Te T o e 2l 0 o e R e S S e A T S S i 011
Length crown second small tooth from large.............. 006
IR QA DB .00 p ek "3 e P oan i i i gste Gl 2% v 004
Length ramus mandibulil. ... .ooiiiiiinnass R S T a0l

4 QX BN 45 7 Tl 3 A G oran e R ¢ ¥ 4 s AT RS T R o oF Sy SV

& of angalar DONe ANLETIOTLY + ¢ e ay s aiars ainnadsiaehsnen 08
Depth at coronoid process. . ... R (T ae oo O S WA 1 S e o 12
¢ atfourth tooth........ A TS s A AR IAB R N 5 5 Pl 8
LN O I CEOWIL TTEE BOOTIL . o ool 2ia 5,5 aiw v w8 4, S04 AN 40 L0388
LIATACTHEEIRONEE DRBO o oo s e i alein s o o el s A vale @ ol s o 5 011
Length crown fourth tooth..........cov v e L L T L0055
T S T A S T T o I et s d 16

The opercular bones are thin ; the operculum broad, the preoperculuns.




»
09
e
o'~
It

1872. 1 [Cope,
rather narrow. The latter is without armature, and has some depressed
grooves radiating towards the circumference. Length of bone vertically,
M. .245; radius from inner curve, .0%,

The wertebre display deep lateral grooves: articular faces smooth.
Length centrum, M. .028 ; diameter, .043. The fan-shaped hamal spines,
or second of the caudal fin is like that of . thawmas, but smaller. The
last candals contract in size very rapidly ; the cup of the penultimate or
last is transverse diamond shaped.

The fragments of the sabre-shaped spine display several layers of par-
allel striate dense bone, and the edge is tubercularly dentate, and one
side is much more rugose than the other. At the base, one side is flat :
the other convex, and there 18 a transversely rugose band near one edge.

The seales are thin and eycloid, and though large are not remarkably
so for the size of the fish,

Measwrements of Craniui.

i
Length from angle of opisthotic to anterior extremity
S ST IO N0 ¢ G ars atif ety VARSI 3 Te e niaha raialn e SO AN T 5 B h (.30
Length from same to front of prootic...... ol Thah s e e v
28 ““ postfrontal to prefrontal across orbit..... k]
i ‘““ occipital condyle to transverse process of
parasphenoid........... P TUIR A s e e A17
Length from do. to bottom parasphenoid emargination .055
Jy parietal bone on outer SUtUre. ......cceiavnsans A7
T Vo b o S L vl v o 6 R A e i o o e Yt 014
¢ (0. Toeadoe PHETOTIC. v vt vvvisssvss S 07
2 frontal G InYAHAle OYDIV. 6 ctacdi s dnia s s v are 04
ES parasphenoid do. . ...c..s. KD RS sy e i 03
Length inferior quadrate...... TR i H e pint e .10
& OISO N s PG Gl e r T as A TS RS A S ee s 0.05
) iy 8813 45 517 L Wi SO S S % S e X e Bk AR DR 064

The gape of the mouth of the Porthens molossus extended the whole
length of the cranitm proper, and far beyond the orbits, since the max-
illary reaches to opposite the occipital condyle. The orbits were large.
The lower jaw was deep, and gave the countenance that bull dog expres-
sion from which it derives its name. The body was short or moderately
elongate. As materials for a restoration of this fish exist, I will give
one at a future time.

PORTHEUS THAUMAS. Cope,
(4\'(((’/‘(?P(’/‘)]N(ZN.&‘ thartindas, (‘7(>1'btﬁ‘. Proceed. Amer. Philos. S(‘b(ﬁ., 187(), No-
vember. Hayden's Survey, Wyoming, etc., 1871, p. 418.)

This large species rests on a specimen without eranium, originally
procured by Professor B. F. Mudge. The parts preserved are not distin-
guishable from the corresponding ones in two individuals obtained by
myself in Western Kansas, which include the greater portions of the jaws
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and suspensorial apparatus. These indicate lareger animals than those of
£, molossus, and probably indicate the most powerful of the Physosto-
mous fishes, equaling in this respect many of the saurians which were
their contemporaries.

The distinguishing features of the species have been already pointed
ont.

The premariiory is an obliquely oval bone or subpentagonal : the
suture with the maxillary is not toothed, and the anterior or free edge is
smooth, not tubercular as in two specimens of 2. molossus. There are
but two teeth, of which the anterior is immense, and the second little
more than half its diameter. "The maxillary is stout, and supports in
front four very small teeth, then three very laree, of which the median
1s largest., The teeth recommence very small and closely placed in the
same hne; but as the extremity of the maxillary is lost, the number
rannot be stated.

The dentary 1s similar in form to that of P. molossus, but has rather
more numerous teeth., Counting from the front there are two large, one
rather small, two large, and eighteen small and medinm following, the
smallest from third to ninth, inclusive. None of the erowns are pre-
served, but the alveoli are round or nearly so. The laree tooth of the
premaxillary if’ proportioned as in [% molossus must have projected M.
L7565, or three inches above the alveolus ; the fourth mandibular was but
little smaller.

Measwrements of Jaws.

M.
S A DT IMAT TS S st o a s # e a s b s i o s v o oo L5
Depth y e A e e S0 e s et T T e e e .09
L e PR R A DY A ORI . . S v o bls s g o s bomd & oo ks 08
Thickness ** Just Delinnd CONAVIC: < cesaws o sasasisos 025
e Vog rie R0 Lr s s e SNCNRE e (PR RRE L O G T S e e 2
Depth Xt O Y Y B s o op aa v e b iorars Hims s 08

The various portions of eranial bones preserved are much like those of
P. molossus, but stouter. The hyomandibular is nearly perfect : it is
thin, but has a convex rib extending to its acuminate extremity at the
posterior-inferior angle of the metapterygoid and the superior extremity
of the symplectic. The preoperculum is attached by a thickened grooved

marein, and is not overlapped by the hyomandibular. It extends in a
curved form round towards the angle of the inferior quadrate. Three
elonoate bones, elosely appressed, I suspect to be part of this bone, with
mteroperculum and superior ceratohyal. The last 1s rather narrow,
and with smooth distal articular surfaces, without suture. The superior
branchiliyals are a little like phalanges of Mosasaurus in form, being
sub-similar and expanded at the ends, and quite alternated. The para-
sphenoid is similar to that of . moelossus. The position of the hyo-
mandibular is vertical to the axis of the basioceipital ; the superior part
directed forwards,
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M.
Length basioceipital to end muscular PO ATREI s s s T o 0.0%
& L ORI BT« e OO TPty e e r B LG S iretste 2 20
4 illl't‘l‘iﬂl' (]llil(]l':lﬁ.' | n]_»]it_llll‘ iV e v s AN as B Al SieeE s a 119
. condyle of QUuadrafe, . cceisavassnci et saiy - 0306
ot PIECPErcTIany PrOBRIVR - .ivi-dn s ooy dains slslatials « v wi A55

A portion of one of the flat unsegmented spines preserved exhibits an
irreoular rabbet on each edge of one side ; W wdth, 042 M. The sclerotice
bones are as already described.

A second specimen is still stouter in proportions, as the tfollowing meas-
nrements show :

M.
Digmetey aRilIarY COMTATICL ; ¢ civ s s v aovrori 505 65 sra a5 o Bina 034
Diameter maxilla above, behind condyle. ................. 55
Length - angle jaw (@XteT1OTlY ). ceeavcinaissiasssassssaies 056
Diameter parasphenoid at middle of preotic.. ............. 05
Diameter dorsal vertebra (CTushed) . cicvvevsavanscsescess 67

The diameter of the vertebra must be a little corrected by reduction.

The largest fish vertebrae obtained may be here mentioned. "They are
peculiar in having numerous concentric grooves on the articular faces, as
in Isehyrhiza. They are otherwise as in this genus. Length, M. 04;
diameter, .062.

A peculiarvity of dentition is observable in the two specimens first de-
seribed, and in less degree in P. molossus. A considerable number of
alveolae support no funectional teeth (though included in the enumera-
tion), but are occupied at some point by successional teeth. In some
cases the mouth of the alveolus appears to be narrowed by ossification,
even where the tip of the yvounge tooth is in sight ; in one case so far de-
veloped as to close up to the projecting apex. In other cases the orifice
is entirvely stopped by the ossification, which presents the appearance of
1 scar, with radiating lines of pores.

The t}’}m Rl)O(‘iHl(‘ll was discovered in a denuded area AN OTY the .]t"\\’vr
bluffs of Butte Creek. The flat cranial and jaw-bone occupied the sum-
mit of a cone of twenty or more feet in height, a relic of the ancient blne
limestone spared from the surrounding denudation. The tlat bones had
shed off the water, which, running oft’ on all sides, had formed the cone.
The second specimen came from the Fossil Spring Canon, near the

remains of Liodon curiirostris.
PorTirUs ANGULATUS, Cope.

The crown of the tooth which indicates this species is slender, com-
pressed, and curved backwards, and a little inwards. The ecircumference
18 divided by two edges, the anterior acute, the posterior obtuse : the
convex faces separated by these are not equal, that towards which the
crown is curved laterally, 7. ., the inner, being somewhat more extensive,
and considerably more convex.

A, P. 8.—VOL. XI1I.—2Q.
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Enamel smooth, without sculpture; anterior cutting edge without
crenations, more curved backwards than the posterior, which has but
little curvature. Inward curvature slight.

Lines.
Diameter (anteroposterior) at middle crown ......... ........ D
2. transverse at MIACIS CPOWI veu s vo s uossesvsoness i 4
i k% BEHE TR o s 8 SR sk are b s PR e o 5!
& N0 (3 0a NLBITITICY L) 6122 % gl 1 § ¢ DO S LR SN O R S 2

Discovered by Prof. C. Kerr, State Geologist of North Carolina, in the
Miocene marl, Duplin Co,, North Carolina, with Polygonodon rectus,
and Ischyrhiza antiqua, Leidy.

ICHTHYODECTES. Cope.

(Proceed. Amer. Philos. Soc., 1870, Nov. Hayden's Geol. Survey, Wy-
omaeng, ete., 1871, p. 421.)

Teeth equal subeylindrie, in a single row, sunk in deep alveoli. Pre-
maxillaries short. No foramina at the bases of the teeth on the imner
alveolar walls. Vertebrae deeply grooved laterally.

The species of this genus are, so far as known, smaller than those of
the last ; and as their remains are more perishable than those, they form
a less striking objeet among the fossils of Kansas. They are neverthe-
less, very abundant, especially in species, five of which are now described.
In originally describing this genus, the vertebrie were regarded as not
grooved, in consequence of such vertebrae having been discovered along
with the bones and teeth of 1. etenodon. Further examination has satisfied
me that this union 1s erroneous, and that the bones, if found together,
were accidentally so.

Spines similar to those of the Porthei, but presenting certain differ-
ences, may be referred to this genus. The compound segmented spines
cannot be ascribed to it, but the compound fulerum-like spines are similar,
though composed of fewer and stouter rods. IKach of these, as it termi-
nates at the cutting edge, give rise to a projection, giving it an obtusely
and remotely serrate character. 1t is rugose with enamel deposit, and
constitutes as effective a weapon of defense as that of Portheuns. One,
which is nearly perfect, contains fifteen pairs of rods, which expand at
the base, as do the rays of a pectoral fin. Total length, M. .235 ; width,
at base, .04 ; thickness beyond base, .000.

The femoral bones have already been described. T'he maxillary is not
contracted at the end for a supernumary bone, as in Porthieus.

The form of the inferior quadrate is like that of Porthews ; in I. anaides,
the groove for the preoperculum extends low down, and the symplectic
has a wider exposure on the outer face than in Portleus.

In a series of vertebre similar to those of this genus, those included 1
the basis of the caudal fin are not more than three in number.
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The species are distinguished as follows :
Premaxillary teeth five ; second most prominent ; max-

illary not concave ; dentary with 30 teeth and bi-convex

alveolar border, with obtuse extremity............... 1. anaides.
Premaxillaries (?): maxillary straight, large, with 40

teeth ; dentary straight, not produced at end ; teeth 26.... I clenodon.
Premaxillaries five ; first most prominent : maxillary,

narrow concave ; teeth small; dentary with a hook at

apex;:teeth 20.....c00vivasrsnreaasn - i P sty e ie A ) [. hamnatus,
Premaxillaries seven ; first most prominent, compressed ;

BIELIBT, ot o s Sk BRI A ala WA s Aate s 6 s T 0 fy 2o 1. prognathus,
Premaxillaries twelve ; second most prominent, the bone

much narrowed above: ; SMAMer. . .ccaivuay cnnnasneseaiss [, multidentatus,

The English species of this genus is figured by Dixon in the Geology of
Sussex, pl. xxxii.*, figs. 9 and 9%, 1 can find no letter-press or name re-
lating to it, and cannot determine its specific characters from the frag-
mentary character of the piece of mandible figure.

[CHTHYODECTES ANAIDES, Cope. sp. 1nov.

Indicated by two individuals, one with both dentary bones and teeth,
with vertebrze, the other with many portions of cranium, fin rays, verte-
bree, and other elements more or less separated. The latter were all taken
from the upper face of a spur of a limestone bluff, elevated about five
feet from the ground level, where they were denuded and exposed as on a
table, prepared for the use of the geologist.

It is the largest species of the genus, and the anterior premaxillary
teeth are larger than the posterior. The premaxillaries are oblique ovoids,
very convex on the external face, thynning laterally and above. The
superior margin presents a thickening, bearing an articular surface, while
behind it is an open gutter-like inflexion. The large teeth are quite
eylindrical. Both these bones are preserved. But part of the right mar-
dllary remains, It is thickened above in front of the condyle and is regu-
larly convex at that point. The teeth are small, there being 10.5 in an
inch. The margin 1s not concave,.

The mandibular rami are preserved almost entive. They are short and
deep, and have a short angular process, which is relatively shorter than in

Portheus. The margin rises steeply to the dentary, which presents a
narrowed rectangle behind. The alveolar margin has two convexities
with a depression between ; the symphyseal angle is not prominent. 'The
lower posterior angle of the dentary 1s quite prominent for muscular in-
sertion. The erowns of the teeth are eylindrie, slightly eurved inwards.
The dentary bones of the second specimen coincide with these i all
respects.

Thirty-three vertebre are preserved, all deeply two-grooved on the sides.
The ribs are articulated by a sigmoid surface to a broad short element of
a sigmoid form which is inserted in the lateral eroove of the inferior face,
or articulated by gomphosis.
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The spines already noticed arve guite flat, without serrate edee, but with
some rucosities near the edge on one side only. There are no grooves on
the upper side, but the dense bone is delicately striate ; distally grooved.

Measurenients.

M.
Length premaxillary. ccoesecorersscscesssssrsnonnanen 0. 0523
Depth I T e T L (0.045
Depth maxillary at econdyle..........cvniuiiniinnen. 037
Thickness *f just behind condyle..........c..vnn. 12
Leneth mandibular ramus. ... .cooiiiiiaiiriiianeian, i
- ANGULAL PLOCESS. ¢ s s vsvscaassosiaassraasnssnsss 014
Depth at coronoid process. ....... coaveseiiiiieeeaa, 058
FAis B BIRDRTRIE 4 sas s asd sl Sinrern e e g A A b 041
Length of eight vertebrae. . ... veviiianirrnann. 212
Wadth -of Artieilan TA0E. <o e vt vor pimam o da bl e b s o L0350
% R P e T o R S = ey L 3 or 004
¢ flat spine at middle......ocaeiiiciianiiies, e as e
Length 06 | (TPa TR v < a'e wiste s mins o8 000 P BianmoTba L 155

2 condyle inferior quadrate................. 6108

The seales associated with this species were thin and eycloid, and dif-
ficult to preserve.
From near the Smoky ITill River, Kansas.

[cnTHyYODECTES ¢TENODON. Cope,

(Proe. Amer. Philos. doe., 1870, Nov. Hayden’s Geol. Surv., W yoming,
ete., 1871, p. 421 part.)

Found by Professor Mudge on the North Fork of the Smoky Hill River

common in many other localities.

[cHTEYODECTES HAMATUS., Cope. sp. nov.

Represented by a considerable number of remains of an individual
from the blue eretaceous shale near Russell Spring, on the Smoky Hill
River.

The characters which distinguish this speecies from [ anaides, are
numerous, but they are less marked when compared with those of L. efen-
odon, partly because the premaxillary bones of the latter have not been
preserved. In the first place, the dentary bones of the two arve of equal
length and support the same number of teeth ; it 18 concave at the prox-

imal part of the tooth line, but is straight in the corresponding part of

1. etenodon. The end of the dentary is furnished with a strong obtuse
process or hook, directed upwards and forwards, not seen in /. etenodon.
The maxillary behind the premaxillary is, in this species, thickened, and
with two articular surfaces, the proximal looking outwards, the distal
inwards and separated by an oblique ridge from the condyle. In L ctenodon
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there is but one smooth surface gradually narrowing with the thinning of
the bone from the condyle.

The premaxillary 18 less oxtended antero-superiorly than in the Specles
alre d(l\’ descr ll»u] but \prult\ as in 1t, an articular face. There 18 no
groove behind 1t, as in 1. andaides and [’r/u/u ns., 1t displays a surface for
osseous articulation to near 1its e xtremity on the inner side, while below
it, and on the external face, near the b: wsis of the first and second teeth,
the surface 1s rugose ; maxillary teeth 42, The dentary supports 20. The
mw and rises abruptly to above the apices of the

It is knobbed above, and supports a tooth not

anterior hook is ob
crowns of the teeth.

1: wrger than the others.

ATl the cranial bones preserved are not sculpture (l.
the thin flat SPLIES display the delicately-groove « striation
the trenchant edge 18 hordered on one side by

Portions of
2111‘(‘21([)’ Uh.\‘Cl'\‘(.‘(I, while 1
raised longitudinal striee. The other side is minutely pitted.

The vertebrae are anterior, and without lateral grooves. Three of

them are M. .06 in length ; an undistorted one is a little wider than deep,
and the cup 1s .020 across.

“/.(,(/,\' (GG I f.\',

M.

Leneth ramus mandibuli, . ...oooviiiinnrerirernenes 0.174
Depth at symphysis. «ccccversovuseciarcensestnscees 059
premaxillary (Oblique). ... ccooenervanaerees 043

Length % ST LN e ia St ol e B (126
Depth maxillary at condyle.......coeeevrerannnenen (227
3 3. bohind ¢ . iiiesmeessigrne sovesansad (55

b 4 near muiddle. . ..o 027
Width flat Spine. s icsivesessnassraaeboassrenarnracs 031

This species, and the two preceding, were not very anlike in size ; the

two {ollowing are smaller.

o

cHTHYODECTES PROGNATILUS. Cope.

A mer. Philos. Society, November, 1870, (& r/////)a([lu// ) Hay-

(Proceed. .
den’s Gieol. Survey, Wyoming, etc., 1871, p. 417.)

[n this species the premaxillary 1s more rhomboid in outline than in
the others, and is less convex externally. Of its more numerous teeth,

the first is not larger than the last, differing thus from a11 others of the

ocenus, and it 1s M line with the nearly straight anterior mz woin of the

bone. [t 18 more unn[»](‘\\(‘(' than in the other SPe (,lv\ whence 1 Hllg.’,z-

nally placed it m Sanrocephalus. Tothis genus it doesnot belong, as the
absence of marginal alveolar foramina shows. The surface of the bone
1S PeC ubar ; in a4 minute sc ullbtlllt‘ of llllpl(‘\\l ' line S, O lines of 1»1111(:t:-tﬁ:.
There is a very small articular surface on the superior extremity.

From the North Fork of the Smoky River.
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[CHTHYODECTES MULTIDENTATUS. Cope. sp. nov.

Here we have again the convex premaxillary of the larger species, with
more numerous (12) teeth than in any other of the genus. These in-
crease in size to the first three, the last being small. The second and
third are about equally prominent, and more so than the first. The bone
1s much contracted above, there being an excavation on the anterior
border and contraction from behind. The superior edge is thin, and
withowt trace of articwlar surface. Alveolar edge somewhat rugose. The
maxillary 1s both narrow and thin, but is only partially preserved. It
bears five teeth on M. .01. One of these, with complete crown, displays
a longitudinal angle on the antero-interior face.

No other remains were preserved.

M.
LETEER OL DrOIIAEEMATN Y o v o aii a5 a6 = 1/ 5 nwle sa's) ¥55 476 i a 0.039
Depth ik fodax S olro s o e e oy L .0 L0253
Lty B OV DO TR N0 5 v v ais 5550000 50 6 B4 e e vt 5 on 5Tk 025

From near Fosgil Spring, W. Kansas.
SAUROCEPHALUS. Harlan.

1

Leidy has pointed out the mode of implantation of the teeth in the
typical species of this genus, The mode of succession of the teeth has
not yet been indicated, but is well digplayed in a specimen of the jaw of
N. (z,r(/./)//../z,/)-a)z'1/,.\', (;‘.()pc. It 1s km)\\'n, from IHarlan’s (h_.‘..\'tll'il_)ti_())l, that a
large foramen issues on the imner wall of the jaw, opposite each root.
The fractured ends of the specimen exhibit the course of the canal which
issues at this foramen. It turns abruptly downwards between the inner
wall of the jaw and the fang of the functional tooth, and not far from
the foramen. Its course 1s interrupted by the erown of the successional
tooth. This i1s situated obliquely as regards the long axis of the jaw.

It is thus plain that, the successional appearance of teeth is different
in this genus from what I have deseribed in the two genera preceding.
In them the foramen i1s wanting, and the young crown rises within
the pulp cavity of the functional teeth, as in the rocodilic. In
this genus, on the other hand, 1t 18 developed outside of the pulp
cavity and fang of the old tooth, and takes its place as in many
Lacertilia and in the Pythonomorpha, by exciting the absorption of the
latter. T'he obeconie form of these fangs in Sawrocephalns is appropriate
to such a succession, and their great length seems to preclude the nutri-
tion of the young tooth from their bases. The use of the foramina on
the inner face of the jaw ig thus made apparent, viz., the nutrition of the
successional teeth from without. I cannot trace the canal below the
crown of the young tooth to the base of the pulp cavity of the old tooth ;
and there are canals in the jaw, below the latter, one of which probably
carried the dental artery.

Species of this genus are less abundant in the part of Kansas examined
by me than those of the preceding genera. 'I'woonly have been observed
up to the present time, as follows :
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SAUROCEPHALUS PHLEBOTOMUS. Cope.

(Proceed. Am. Philos. Society, Nov., 1870. Hayden's Geology, Wyoming,
ete., 1871, p. 410.) A

Solomon River Region. Prof. Mudge.
SAUROCEPHALUS ArRAPAHOVIUS. Cope.

Established on a portion of a maxillary bone, with a part of a snture,
perhaps for attachment to a supernumerary maxillary. The size of the
species is nearly that ol S. laneciformis, and the erowns of the teeth are
rather short, as in that species, and less elongate than in 5. phicbotomus.
The teeth are very closely set, and the alveoli are separated by very nar-
row septa. The erowns are expanded, so that the edges overlap in some
ases. The form of these is much compressed, width about equal to
height, the edges convex and acute. The enamel is smooth and without
Pacets. The roots are without the facets, shown by Leidy to exist in
8. lanciformis, and appear to be longer than in that species, exceeding
the length of the crown nearly four times. None are, however, perfectly
exposed for complete measurement. As usual, there is a large foramen
opposite each fang, below the mner alveolar margin, and between the
latter and the series of foramina the surface is slightly convex and mi-

nutely rugose.

M.
Depth of DONe sovevicvivevinciossnsssnrarsassanss et h n 035
Thickness at rugose band .. ... .ovviiiiiiiiririaiiiins. L0055
Total length of a tooth (?) ....cvvevnv i L A 02
Length of & Crown. ....covvvecinmivscecnsses e 4 0 T S 0043
Width B o e s AL S B 5k o R AR R S A PR S v L0036
Number, ete.,, inaninch......ociiiiiiiiiiiiiiiiiiinia.s 3.

The size of this fish was probably about equal to that of lekthyodectes
anaides above described. Found loose on a cliff of blue shaly himestone,

fifteen miles south of Fort Wallace, Kansas.

PACHYRHIZODONTID A.

This family of Physostomous fishes differs from the last 1m the nature
of its dentition. Instead of elongate conie fangs sunk in deep alveoli, 1t
has shorter and stouter fangs occupying alveoli, of which the inner side
and part of the anterior posterior walls are incomplete. The teeth are,
m fact, more or less l)]p[]]'(l(l(lllt. but the extremity of the root 1s received
into the conie fundus of the alveolus.

The premaxillary bones are well developed, but the maxillaries are
mnore so, :lll(.l enter ]:ll'g‘()].\’ mto the «'fum]m.\‘iﬁqm of the border of the
mouth, There is a well-developed angle of the mandible, but no coro-
noid bone is preserved in the specimens.  The coronoid region is, how-
ever, broken in all our specimens. The other characters of the family
are not determinable from our imperfect materials.
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PACHYRHIZODUS. Agassiz.

o~

Dixon’s Geology of dussex, 1850, p. 374,

This genus was established by Prof., Agassiz, on a jaw {ragment from
Sussex, Eneland, with a very brief desermption., The Kansas remains
resemble this fragment in their corresponding parts, and 1 refer them to
the same genus for the present.

The genus as seen in our fossils, 1s defined as follows :

Muzzle flat ; premaxillary bones rather long, with two large teeth to-
gether, near the anterior end, behind the usual external series. Maxal-
lary and mandibles with a single series of simply cylindrie curved teeth.
Mandibular rami closely articulated by higament.

The teeth in this genus bear a superficial resemblance to those of a
mosasawroid genus.  Their mode of succession appears to be as follows :

The crown of the young tooth was developed in a capsule at the base
of the crown, or on the inner side of the apex of the thick root. The ab-
sorption which followed excavated both the former and the latter, but
the erown was evidently first shed. Finally, the old root disappeared,
and when the new one occupled the alveolus, 1t left a free separation all
round. Minally, on the accomplishment of the full growth of the root,
it became anchylosed to the sides of the alveolus. The pleurodont posi-
tion of the tooth facilitated the shedding of the root very materially.

The genus Conosawrus, Gibbes, from South Carolina, is, perhaps allied
to this one. Its dentition is fully described by Leidy, who changes the
name 1o ( '(',;/‘z,.f').\'{//(,/'r/]).\', lll:l,.lll‘l\r' 1! 2i,A('.(,'.()llklf, t.>|. 'l.]lt_‘,. i}l;l,]vlil'(b]bl'i;lf.(;ll(‘SS (Ti‘. H,ll‘
Greek Xuvpos to atish.  This word was, however, employed by the an-
cients to designate a tish, and the only use made of the word out of com-
position, by modern zoologists, 1s for species of that class, so that it does
not seem improper to use it here.™

Three, perhaps four, species left their remains in the strata examined

"h.y fth’-‘. O ]n-(‘,ii,inn.

PAcHYRIIZODUS CANINUS. Cope. sp. nov.

[istablished on portions of, perhaps, two individuals, which embrace
one nearly complete maxillary bone, two premaxillaries of opposite
sides, two nearly perfect rami of the mandible, with numerous other por-
tions in a fragmentary condition.

These indicate a cranium of about a foot 1 leneth, by six and a half
in width, oval in outline, with moderately obtuge muzzle. T'lie man-
dibular teeth are directed somewhat outwards ; the premaxillary is hori-
zontal in front, and the maxillary narrow. From these facts 1 derive
that the head was probably depressed, as in the modern Sawri, and very
different from the prevalent compressed form of the Porther and allies.

*The case appears to me to be different with the name Isehyrosawrws, which I proposed to
veplace with fechyrotheriwin (Leidy). The latter was given to a genus of sanrians, under the
supposition that it belonged to the wammalic, and the termination, therivm, devoted to this
group of animals by meaning aod castom, eaunnot be applied to a sauriam by any stretch of

metonyiny or charity,
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The premaxillary is several times longer than wide: posteriorly it
18 a subvertical plate ; anteriorly it terminates in a narrow obtuse por-
tion. Just behind this portion it is enlarged on the inner side, forming :
knob, whose upper surface supports the articulation with the ethmoid.
It bears the two large teeth below, on a common elevation of the jaw.
The outer margin of the bone supports ten sub-equal teeth, which are one-
third smaller than the posterior pair. 'T'he outer alveolar ridge is a little
more elevated than the inner, though a little less so than on other bhones
which support teeth. The external face of the bone is nearly smooth,
and the inner unites with the maxillary by striate squamosal suture.

The marillary preserved is nearly perfeet, and may belong to another
animal ; its depth coincides with that of the premaxillary. It is quite
elongate, about nine times as long as deep, perhaps a little more. It sup-
ports forty-two closely packed teeth, not all in functional service at once.
The distal end is contracted and grooved and ridged on the inner face, as
though for union with a supernumerary bone. The external face is lon-
gitudinally striate on the posterior half, the strize running out to the mar-

gins, formimg sharp rugosities on the alveolar border. The superior
(palatine) articular surface is more than one-fourth the total length from
the anterior extremity ; it is narrow and somewhat lens-shaped. Both
behind and in front of it, strong strie run from the outer to the inner
side of the superior margin, sub-longitudinally. Posterior to the superior
articular surface on the outer face is a swelling like a muscular impres-
ston, from which grooves and keel extend posteriorly. The bone is con-
cave on the outer face in front, to accommodate the o8 premarillare.

The mandibular rami are abraptly incurved at the symphysis, which is
not serrate, is sub-round, with an emarcination entering from the inner
inferior side. The dentary bone is much narrowed behind.  The angular
bone extends anteriorly on the inner face to the end of the posterior, two-
titths of the dental line. The ramus is not very deep at the coronoid
recion.  The articular cotylus 1s composed more largely of the ancular
than the articular. Its long diameter extends inwards and bhackwards,
and is strongly convex : in the transverse direction, slightly concave.
Below and in front of it the lower margin of the jaw is acute. The angle
18 oval and rather small. it is prominent on the middle line on the inner
Side, the edges are thin, the upper curved outwards, concealing part of
the cotylus. There are twenty-nine teeth on the dentary, whose sizes
diminish towards its extremities. Their roots are very large and longitu-
di'lmlly striate and porous. Opposite the interval between the first two
teeth, there is a tooth exterior to the general row, and another on its in-
Ber side,  They are not enlarged.

No teeth are preserved except on the maxillary. These are not Very
elongate cones, with round section, and well curved inwards. Dense ex-
ternal Tayer entirely smooth.

This species differs from the type P. basalis, Dixon, in that the radical
Portion of the tooth is less swollen, and more conie, and does not project
above the exterior alveolar wall as in that fish.

A. P. 8.—VOL. XIT.—2R
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M.
Total length mandibular TamMUS.. « ¢ cvnevviviroranenvaasess 0.267
;- O BOOTMTIRIR R R w0t ) of A et oo on e D bl o S S Ta" 4 bfa 1570
Transverse diameter of symphysis. cooeee.on. PR AR . 018
X f BAES BT NGB 55 st vh date niste o o /ebas sl g ol 004
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Found by the writer near Fossil Spring, near Fort Wallace, in Western
Kansas.

PAacuyraizonus xiNair, Cope. sp. nov,

Istablished on the proximal portion of a maxillary bone with the articu-
lar surface, and bases of twelve teeth, It is a species of neariy the same
size as the last, but the bone contracts more rapidly than in that one, and
presents a stronger interior longitudinal ridge. The superior articular
face is smaller and narrower, being sub-crescentic, while the insertion-like
tuberosity is nearer to it, and on the inner edge of the outer face, and con-
nected with the articular face by a rudge, not separated by a groove as in
P. canenus. 'The outer face 18 depressed below the articular face much
more than in that species, so that 1ts lower portion becomes more convex.
The roots of the teeth are of the same length as in P caninus, and as they
are more numerous, they are more closely packed and more eylindrie.
Their pleuarodont character is also more strongly marked. The superior
surface of the bone is striate grooved longitudinally, and transverse or
obliguely.

M.
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This species was found near the preceding. It is dedicated to Doctor
William HHoward King, Post Surgeon at Fort Wallace, to whom, and not
less to his excellent wife, I am indebted for hospitality and other assist-
ance of a kind essential to the success of my explorations in Y estern
Kansas,

PACHYRIIIZODUS LATIMENTUM. Cope. sp. nov,

epresented by a right ramus mandibuli with the angle and cotylus
deficient. The posterior portion of the dentary is also wanting, so that
thie number of teeth it supported is not ascertainable. The general form
appears to have been deeper than in the P. eaninwus, while the size of the
teeth is similar. The external face of the bone near the alveolar border
is convex, and not particularly rugose. The external alveolar wall 1S

well elevated above the inner. Below the latter, the dentary bone exX-
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hibits a strong longitudinal ridge. The extremity of the dentary takes
a wider curve from the symphysis than in . eaninus, giving a broader
chin (whence the name) and muzzle. The symphysis is smooth transverse
trilobate, the two outer lobes being separated by an emargination in the
position of the foramen mentale. This form 1s very different from that
in P. caninus where the symphyseal surface is sub-round,

The anterior teeth are smaller than the median, and have the inner
alveolar wall nearly as much elevated as the external. 'The crowns are
searcely distinguishable from those of the P. caninus, being curved conie,
with round section and smooth cementum, They form a single ineurved
row next the symphysis. Number of teeth in an inch at middle of ramus,
4.5.

From a canon near the Smoky River near to the feihyodectes anaides .

PACHYRIIZODUS SHEARERI. Cope. Sp. nov,

-

Associated with the bones of the P. caninus is a slender bone of oval
section, which is marked on one edge by twenty-two transverse alveol
whose outer marein arve a little higher than the inner. No teeth pre-
served. It may belong to a fish of this genus, and is probably a superior
maxillary bone. Constantly with this position its oufer extremity i
more compressed than the proximal, the thickening being especially seen
in the superior margin., A shallow concavity passes obliquely across this
border from within outwards and distally as in £. caninus, but the articu-
lar face is not preserved. There 18 a longitudinal angle on the external
face, and the superficial layer of bone is nowhere grooved or rugose. 'The
pleurodont character of the tooth attachment 1s more marked proximally.
Length of piece, M. .041 ; vertical diameter, .007 ; greatest transverse do..
L0033,

This species is dedicated to Doctor Shearer, Assistant Post Surgeon, to
whose interest in the subject, the Geology of Kansas is indebted for many
useful discoveries.

EMPO. Cope.

In this cenus the character of the teeth 1s quite similar to that of the
preceding group, but the arrangement on tie maxillary bone is different.

The characters are :

Maxillary teeth anteriorly in two series, an external marginal of sub-
equal teeth, and an inner and superior of probably small extent, but which

terminates anteriorly in two large canine teeth.

Only one species is known to me.

Eyxro NEPAnoLICA. Cope. sp. nov.

Established on a portion of the right maxillary bone of a single individ-
ual. It displays the anterior squamosal suture for the premaxillary, and
not far posterior to this on the superior margin, a concavity for contact
with palatine, pre-frontal or other bone as the case may be. The pos-
terior portion is lost. The premaxillary sutural margin extends at right
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angles to the alveolar edge to beyond the middle line of the side of the
maxillary. Above this point a process of the latter extends above the
premaxillary for half an ineh ; it has a broad inferior sutural face ; its
upper marein is thin and oblique. A short truncate process rises behind
the superior cotyloid surface. The teeth are ceylindrie econie, shghtly in-
curved ; on a margin of .035 M. there are five teeth and five vacant al-
veoli., The teeth of the inner row are much smaller, and on .017 M., there
are eight bases. The bases of the two large teeth occupy .014.  Depth
of maxillary at large teeth, .019; at fractured end, .014, "The. anterior
teeth of the external series are not larger than those of the imner,

The precise locality of the Niobrara chalk where this species was found
has been miglaid. There is a possibility of its belonging to the Paclyrhi-
zodus latimentwm, but the smaller relative size seems to contradiet the
supposition. Should it be verified, the latter species must be referred to
the genus fnpo.

STRATODONTID .

In this group I have arranged several genera which resemble Kncliodus,
the longest known of its forms., They are Physostomous fishes as indicated
by the relations of bones of the superior arch of the mouth ; the absence
of spinous dorsal radii ; the eyeloid seales, and the general relationship to
Esor. Agassiz and others have regarded some of them as allied to Sphy-
raena . this opinion was probably derived from the consideration of the
forms of the teeth which to some degree resemble those of Sphyrenideae
and Trichivride. Thisis, however, like many other minor characters, one
of those which appear in both of the great groups of osseous fishes.

The premaxillary is small, and supports a large tooth in Knchodus ; in
Stratodus it 18 also short and supports numerous teeth. In Stratodus the
maxillary supports a few teeth, in Cinolichtliys a larger number. Rela-
tionship to Hsox is displayed by Stratodus, which has broad flat palatine
bones closely studded with teeth inabrush, and where the maxillary teeth
are reduced in size and number. The teeth are attached by the anchy-
logis of the base to the alveolar face of the jaw, resembling thus existing
fishes, and differing materially from the families of Paclyrhizodontidae
and Saurodontide already considered.

The genera known to me are the following :

Premaxillary with numerous small teeth, maxillary with
a few of thé same: palatines covered with brushes of
similar teeth, all with pulp cavity..... R =, T Stratodus.

Premaxillary (2) Maxillary with a single series of large
teeth which have one cutting edge at base and two at
apex. Dentary with inner series of large teeth which do
not enlarge distally, and some series of exterior smaller
EaREhL 2t en Con il ahs R W b 204 L Lan st s e s Lo Mkt s Cemoliehthys.

Premaxillary with a single large tooth; dentary with
an outer row of small and an inner row of large teeth,
which are much larger at the distalend............. ..., FnehoduSe

— — .
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STRATODUS. Cope.

This genus is well characterized by 1ts dentition, which is remarkable
for the small size and large number of the teeth, and their peculiar form.
I possess one premaxillary, a considerable part of the maxillary, and
nearly the whole of both palatines, besides other bones of one species.
These were found not very far tfrom the remains of the Cimolicthys
semianceps m. and it required some investigation to determine the rela-
tionship between them. 1 have, however, portions of the maxillary and
premaxillary of Cimolichtlys, and bhoth of these elements are so very un-
like those in Stratodus, that there can be no doubt of its independence.
I have, unfortunately, no dentary bone of Stratodwus, and the outer row
of palatines resembles 1n some measure those figured in Chmolichtlhys
levesiensis, Leidy, by Agassiz,

The premaxillary teeth are 1n two series. They are stout at the base
and oval in section, and are contracted and flattened rapidly upwards.
On this basis is set an oval sharp edged tlat, or spade-shaped erown, the
lone axis of compression being placed at right angles to that of the com-
pression of the apex of the base. T'his gives a barbed appearance. The
marillary teeth ave similar in form, but are in but few rows. The pala-
fine teeth are construeted on the same plan, but they arve longer, and the
bases are subeylindrie and slightly curved. All the teeth possess a lavge
pulp cavity.

The premaxillary bone displays some of the density of composition seen
in Knehodus.  1ts npper anterior surface meets the inferior of an acute
angcle. It is a broad oval, and 1s slightly concave. The inner face forms
a truncate rim round the bases of the inner teeth, and terminates in a
vertical erest of dense bone. " The external face is, on the other hand,
perpendicular, and extends obliquely upwards and backwards. An acute
anterior angle of the mwerillary under-runs it below, so far as to exclude
all but one or two of the premaxillary teeth from the outer row. The
external lamina of the premaxillary forms an extensive squamosal suture
with this part of the maxillary by overlapping 1t from above.

This arrangement shows a certain similarity to fisor, especially in the
large number of palatine and small number of maxillary teeth. It dif-
fers materially in the lack of articular suriaces between the maxillary,
palatine, ete., in the upward prolongation of the premaxillary, and the

peculiar forms of the teeth.
STRATODUS APICALIs. Cope. Sp. nov.

Established on one incomplete individual, as above mentioned.

The maxillary teeth are mostly smaller than the premaxillarvies, and
diminish in size posteriorly ; there are four or five series of them an-
teriorly. Seven to nine rows on the palatine bones ; they are slender and
curved downwards from oblique bases, and cylindrie in section ; they
contract to a neck and then expand into the ovate spade-shaped cutting
apex. They are in every respect the largest ol the teeth, some making
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a half ich in length. Those on the inferior or outer margin are most
slender ; those of the inner stouter and more conie. All thie spade-like
apices are black in the specimen, while the shanks are pale, except the
premaxillaries. The palatine bones are flattened in one plane, and con-
tracted at both ends. At the anterior, there is an external concavity
perhaps for maxillary or premaxillary. A ridge divides the upper sur-
“face lengthwise ; the outer edge 1s thin posteriorly, and there are two
long grooves which extend to the posterior extremity, probably for sutural
union with the ptervegoid. The premaxillary bears a slight resemblance

to the mandibular bone of a Chimaroid turned upside down.
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This figh was considerably larger than fsox reticaulatus or K. lwecius. Tn
the lack of mandible its habits cannot be fally inferred, but the armature
of the superior bones of the mouth is less powerful relatively than in
those fishes,

Found by myself in the blue limestone shale on Butte Creek, south of

Fort Wallace, b.ansas.

CIMOLICHTHYS. Leidy.

Proceed. Acad. Nat. Hei. Phila., 1856, p. 202, Trans. Amer. Philosoph.
Soc., 18506, p. 95. Sawuroedon, Agassiz, pt. Poiss., Foss.

[n this genus the principal teeth are stout, and have a compressed apex
with a prominent anterior cutting edge, and a less extended posterior
one. There are several series of smaller teeth external to the large ones
in the lower jaw, wihile in a portion of an upper jaw of one of the species
these are wanting. Where present, they are more acute than the larger
ones, The large teeth diminish gradually in length to the symphysis, a
circumstance which separates these fishes from Enehodus, where one or
more of the aniterior teeth are eloncate. In the species here described,
the bases of the teeth are enlarged and deprived of cementum coat, but
there are no true roots.

The maxillary bone terminates in a narrowed extremity with obtuse
termination as in Stratodus. The vomer in one of the species is acumi-
nate at one end, and supports a short series of teeth, the middle portion
in a double row. All the teeth are without pulp-cavity.

The only indication of the mode of succession of the teeth is furnished
by the specimen of (. anceps. IHere a small excavation appears on the
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inner side of the basis of the tooth. The absorption commencing at this
point no doubt removes the bases so that the erown falls away.

The name used was applied by Dr. Leidy to a fish erroneously referred
by Agassiz and Dixon to Sawuredon, Hays. He did not characterize 1t
and until the barbed palatine teeth characteristic of it are discovered in
our species, their reference to it will not be fully established. In the
parts preserved they appear to be identical.

The general affinities of the genus will receive new light from materials
now in my possession and not yet developed.

The Sphryiena carinata, Cope (Hayden’s Rept. Wyoming, ete., p. 424),
probably belongs to Ciémolicktlys.

CIMOLICHTHYS SULCATUS. Cope. sp. nov.

Indicated by a left dentary bone with attached parts of angular, ete.
The fragment supports thirteen teeth at equal distances, the intervals
often presenting traces of tooth bases. The bases of the teeth are round
and the erowns become compressed to the tip. They are strongly curved
backwards and acute: The anterior margin is particularly convex and
acute, forming a eutting edge, but there is no edge on the posterior face.
The surface is rather finely striate-grooved on the inner and posterior
faces. The teeth of the exterior series are in several rows, that next the
large teeth being considerably larger than the others. They are curved
inwards and are flattened, having cutting edges on both anterior and
posterior margins.  Cementim smooth. The external smaller teeth arve
shorter in relation to their length, not curved, and two-edged.

The dentary bone contracts irregularly to the symphysis, and has a
thickened inferior marcin. The symphyseal surface is small, and pre-
sents a marked fossa. The external face of the bone is divided by a deep
longitudinal groove which is overhung by the produced extremity, and
which gives exit to the mental foramen. The external face of the den-
tary has an impressed groove along its lower third anteriorly, and 1ts
surface is seulptured with deep longitudinal sulei, which often run

tooether.
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The restored cranium of this fish is about one foot in length.
From near the Smoky River in Western Kansas.
CIMOLICHTHYS SEMIANCEPS. Cope. sp. nov.
Established on remains of two individuals. One of these embraces
vertebrie, portions of vomer, maxillary, mandibular and other bones with

some scales. The other consists of a dentary bone with symphysis and
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These indicate smaller individuals than that typical of (. suleatus, but
the prineipal difference is to be seen in the teeth. These are rather more
elongate, and they have a cutting edge on the posterior aspect of the
apex as well as on the anterior. It extends but a short distance while
the anterior rises near the base, and is strongly convex. The tooth curves -
backwards; the base is round in section. The convex posterior and
the inner faces are rather finely striate-grooved. The larger teeth of the
Xternal series are convex on the inner face ; they arve two-edged, and
slightly ineurved.

The outer face of the dentary bones is strongly longitudinally parallel
suleate.  The inner face and the surfaces of all the other bones are minutely
striate exactly as in some of the Mosasauroids, Clidastes propython, for
example. The anterior extremity of the marillary is straight on one
side, and obliquely beveled on the other to an obtuse compressed apex.
The bevel becomes sub-horizontal posteriorly, indicating a rather shallow
bone. T'wo of its anterior teeth are a little larger than those that {follow.
The supposed vomer 1s narrowed to a beak posteriorly (?), and presents an
elevated longitudinal and obtuse ridge on the middle line.  This supports
a row of nine teeth, five of them having mates. The bone expands at
the other end for a squamosal articulation with other elements. The
vomerine teeth are smaller than the larger aentaries.

The vertebre are elongate and mueh contracted medially ; the rims of
the cups are thickened, and the cups themselves very deep. There is a
trace of a single median longitudinal groove. The neural and haemal
arches are represented by broad longitudinal laming in the specimens.
The vertebra are thus very different from those of the Saurodontide, and
bear more resemblance to those of Cyprinodontide.

In the ramus with symphysis, the characters of the latter resemble
those in O swleatus. 16 is very small, and does not exhibit the fossa of
the latter species. 'T'he mental foramen does not continue as a groove to
the edege, while there is a deep groove on the iuner face opposite to it, not
seen in O, suleatus.

The first described specimen would have been, perhaps, a twenty-five
pound fish in life. Both specimens were from near Butte Creek, at some
distance apart.

CIMOLICHTHYS ANCEPS. Cope. sp. nov.

Established on portions of a right maxillary bone of one individual,
and, perhaps, the premaxillary of a second. The former supports six
teeth and four empty alveoli.

[n accordance with characters derived from study of C. semianceps,
there 1s no external series of smaller teeth on the maxillary. The maxil-
lary has a flattened anterior extermination, somewhat as in Stratodus
aptealis, the saperior face being excavated and widened and gradually
descending to meet the inferior. The line of junction, where also the
premaxillary commences, is oblique from before inwards, and backwards.
The anterior tooth is a little larger than those following. The form of
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the teeth differs much {from that seen in the species just described.
They have an oval section at base, but speedily become much compressed
in a direction oblique to the long diameter of the bone, and develop cut-
ting edges opposite to each other, and separating equal faces. The crown
15 a little more convex on one edge than on the other, and has a slight in-
ward curvature. The apex is sharp. The cementum of the crown is
smooth, but the surface of the basal portion below the commencement of
the cutting edges is minutely striate-grooved, some grooves being deeper
than others, the surface having a silky lustre.

The surface of the bone where preserved is without special seulpture.
The upper margin is grooved for articulation with a supernumerary
maxillary.

M.
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The premaxillary bone belonged probably to a smaller fish. It has the
characters seen in Knelhodus but is shorter and deeper than in the known
species. The lateral groove is here subvertical and on the anterior face
extending to near the basis of the tooth. The inferior face behind the
tooth expands gradually to its base, which is marked by the narrow cres-
centic scar of the older tooth seen in A, pressidens. The crown of the
tooth was scarcely as large as that of the maxillaries, but is lost. 1ts
basis 1s fluted, and the surface finely striate. Length of bone, M. .015.
This specimen was not found with the preceding, The latter was dis-
covered on the same bluft that produced the C. semianceps and the Stro-
todus apiealis, at some distance from them.

CIMOLICHTHYS GLADIOLUS. (‘npv. SP. NOY.

Represented by a single elongate tooth which is intermediate i char-
acter between those of the two species last described, but much larger
than either. It is too large for an anterior maxillary tooth of €. anceps
and should it pertain to the end of the mandibular series, will 1 so far
resemble the genus Enchodus. But the cutting edges are opposite to
wach other, and not, as is usual in thiat genus, on one side, leaving the
inner face very eonvex. In this species the erown is rather slender and
compressed above the base. The anterior cutting edge extends to the
bottom, while the posterior reaches only half-way down ; there is no barb.
The section of the base exhibits an angle 1m continuation of the latter.
The inner face is a little more convex than the outer ; its posterior half
1s rather coarsely striate keeled. The posterior half of the outer face is
finely striate. The inner posterior aspect of’ the root presents a cavity of
absorption for the suceessional tooth, as in €. anceps. The cutting edge
and top of apex are glossy black. Length from fossa, M. .019 ; diameter
at do., .006. |

From a locality at a short distance from that of C. anceps.

As P, B.—VOL. XII.—28
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ENCHODUS. Cuvier.

Remains of species of this genus oceur in the eretaceous strata of Kan-
sas. I discovered a tooth belonging to one of them, in the matrix he-
neath the vertebrae of Hlasmosauwrus platyuwrus. Dr. Leidy deseribes a
species® from the cretaceous formations of the Upper Missouri region,
which he called H. shwmardii. The premaxillary of a rather large spe-
cles was obtained by my expedition, but the species is not determinable.
The diameter of ‘the basis of the tooth is M. .012. The long tooth of a
species of medium size was detected, as follows :

Excmopus canniopon., Cope. sp. nov.

Lynchodus sp. Cope. Hayden’s Sury., Wyoming, ete., p. 424.

The tooth on which this species rests is especially elegant., It is quite
slender, and gradually contracts to the acute apex. The cutting edges,
which extend to the base, are on one side, and are separated in one
direction by a narrow, slightly convex, and perfeetly smooth face. The
inner face is strongly convex, being more than half a cirele from the mid-
dle of the length downwards. This is also smooth on its anterior and
posterior aspects, but on the inner, there are nine sharp delicate keels
which disappear as the tooth contracts, the last terminating with the
third quarter of the length. Total lenoth, M. .02 ; longitudinal diamneter
at base, .0025 ; transverse do., .0035. The apex of the tooth is black.

From near Fossil Spring, Western Kansas.

(?)

ANOGMIUS. Cope.
(Proceed. Amer. Philos. Soc., 1871, p. 170.)

This name was applied to a genus supposed to be allied to the Sauro-
dontide, and represented by vertebrae only. One species was named A,
contractis, Cope, 1. ¢., which was found by Professor Mudee. 1 have
seen nothing resembling these vertebrae among either of the three fami-
hes above described, and cannot ascertain their exact affinitios without
further investication. It is elear that they are not referable to the known
generva of Sawrodontidwe nor of Stratodontide. They present a marked
character in the erowding together of those caudal vertebre which pre-
cede those that support the caudal fin. The centra are shortenod and
the prolonged neural and haemal arches and spines lie one on the other,
forming a fan-shaped body. The arches do not, at the same time, become
anchylosed. This structure is seen in the A. contractus and in a second
and smaller species. It finds a parallel in the caudal vertebrae of the
genus Ischyrhiza of Teidy from the green sand of the New Jersey ereta-
ceouns, where all the elements of this fan-shaped body, ecentra, spines, ete.,
are coossified into a solid mass. This will define family. A species
having the same structure is common in the Miocene of Maryland. In

* Emchodus shumardii, Leidy, Proe. Ae. Nat. Sei,, Phil., 1836. p. 257. 18 a smaller species
than any of the Cimolichthyes here deseribed.
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Anogmius, the sides of the centra, though lacking the grooves of other
cenera, are striate-grooved and reticulate. So are those of Isclyrhizda,
and both in this resemble the recent genus Fsox. Add to this the fact
that the teeth of Isehyrhiza arve almost exactly like those of fsor, espe-
cially as to their large fissured fangs, and half pleurodont insertion, some
relationship to the Hsocide may be predicated. This is the first hint 1
lnow of as to the affinities of Isclyriza.

;1)2'0,('//'/(2.'//..\' contractus was about the size of I)’/zI‘]I.]/(N‘L"r’i'/f.\t ])J’('A('//?.HULN-&,‘
the second Anogmivs is not more than one-third the size, the caudal ver-
tebrae are more acorecated, and the nenral spines a fter leaning backwards
are turned upwards. The specimen came from Lower Butte Creek ; no
parts of cranium or fins were found. The vertebrie originally deseribed
]b)’ Me s ‘l‘)(_‘.l'tﬂil]illg' (8 ,/}‘/7/f]/./'/(u':'(*r’/( g etenodon ].,)('.l(f')llg’ either here or to
Ischyrhiza; they agree with the latter 1 most respects, having the neuro-
pophyses coossified with the centrum,. They are several times larger
than those of A. contractus and relatively shorter, beimmg about equal to
those of Isehyrhiza wira, Leidy.

I do not name these species, as they may be Pachyrhizodontidae, and
will be in any case better identified from cranial and fin remains.

SELACHIL

2emains of sharks and rays arve far less abundant in the cretaceous of
Western Kansas than in New Jersey, and are much exceeded 1n abund-
ance by the Physostomus Actinopteri, as the present account indicates.
In the region near Fort IHays and Salina, sharks’ teeth are more ire-
quently found. Those from near Fort Wallace belong to but two species
of the genus.

GALEOCERDO. Miill. Henl.
GALEOCERDO CRASSIDENS. Cope. Sp. DOV.

Fetablished on two teeth of the type of G. aduncus, Agass., i. €., with
one cutting edge much more convex than the other. The processes of
the fang are rather narrow, that beneath the convex cuiting edge the
most so. The apex of the tooth is very short, entirvely plane, and stands
over the middle or inner edee of the wider process of the fang. The
shorter (_'.llfﬁnf_: (j'.(lg‘() 18 st.]‘;zi;_:‘]\.t 01 convex 1o near the h:-lrs'(‘, where a short
divergent keel develops itself. The anterior edee is strongly convex, and
all the edges are denticulate. One side is more convex than the other.

No denticles. Cementum smooth.

M.
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GALEOCERDO HARTWELLIL. Cope. sp. nov.
This species is of the edgerfonii group, . é., with the cutting edges
sub-equal and symmetrical. The Dbasis 1s broad and with convexities of




Cope. ] [Jan. 5,.
the fang instead of the processes of the last species. The external parts
of the cutting edge rise slowly from the base, and then rise more steeply
at an obtuse angle. They are convex on each side above, and meet sym-
metrically, forming a little less than a right angle. No denticles : ce-
mentum smooth.  Kdge everywhere denticulate. One side of crown
plane, the other convex.

M.
LTI BRI A e b, 8 2R i) s datde, naa R0 PRF Al T R 0.0115
¢ YRS S AN Rl A AR A ST L) ) Dt ke L0495
Klevation of apex (from comeavity).. ...ivevvvannesisonsi. 0145
Width erown at contraction........ by 5 S e o SRR A, 042

This tooth is stouter and larger than that of G. edgertonii, and was
found beneath the bones of the Protostega gigas. 1t is named after Martin
V. Hartwell, a member of my expedition, to whose acuteness and industry
L owe many specimens,

GENERAL OBSERVATIONS.
The following species have now been described from the cretaceous
formation of Kansas :
SAURODONTID A,
Portheuws molossis. (’()1)(}.
Portheus thawmas.  Cope.
lehthyodectes anaides.  Cope.
lehthyodectes elenodon,  Cope,
/?"//,ﬁ//!/(‘)///’/'/(7.\' fectannett s, (--"“l"-"-
lenthyodectes prognathus,  Cope.
Lehthyodeetes aultidentatus.  Cope.
(7) Xephaetinus audaz,  Leidy.
it //,/'Uf'(f})//.,//[//'.\‘ ])/z. tehotomus.,  Ci pPe.
/.\'f/'//fl‘u('(,’-‘[)/'/(/Z//.'.%‘ (//'(//)(/.],;(;/‘['//.,~:, (f()]ru.

PACHYRHIZODONTID A2,

Pachyrhizodus caninus. Cope.
Pachyrhizodus kingii.  Cope.
Pachyrhizodus latimentwim. Cope.
Pachyrhizodus sheareri, Cope.
Fompo nepahollica.  Cope.

STRATODONTID. I,
stratodus apicalis.,  Cope.
Cemolichthys suleatus. Cope.
Crmolichthys semianceps.  Cope.
Cimolichthys a neeps.  Cope.
(_.'z,'//).////7/'/1,/,//..1/.\' ,(/Mdz..'nlu-::, ( .'()l)(_l.
Cimoliehthys (?) earinatus.  Cope.
Linehodus ecalliodon, Cope.
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(Apsopelix sauriformis. Cope. Hayden’s Report, Wyoming, 1871, p. 423.)

SELACHIL

Galeocerdo erassidens. Cope.
Galeocerdo harteellii., Cope.

Of the preceding twenty-four species, the greater part are Physostom-
ous Actinopters, and there is no species of a Physoclystous family in the
list.* No trace of spines or scales of fishes of the latter character have
been vet discovered in strata of this pefiod in the West, thongh one
(Beryx inscwlptus, Cope,) has been discovered by Dr. Lockwood in the
oreen-sand marl of New Jersey.

In the second place, it is of importance to observe that the genera have
nearly all been obtained from the chalk of Europe. ZPortheus 1s repre-
sented perhaps by some specimens veferred to Hypsodon ; one species of
Iehthyodeetes is figured by Dixon from Sussex, and one of Cimolichlivys
and Pachyrhizodus each. Enchodus has long been known from Holland,
ete., Apsopeliv, Empo and Stratodus being so far the only ones not found
in Europe. This is of muech interest in every respeet, and points to the
synchronism as generally understood, between the chalk formations of
Kansas and of England.

Stated Meeting, February 16, 1872,
Present, 16 members.
President, Dr. Woon, in the Chair.

A carte de visite photograph and letter, acknowledging
receipt of diploma of membership was received from Prof.
Charles . Hiteheock, dated Hanover, N. Il., February 3d,
1872.

A photograph was received from Rev. . R. Beadle, dated
1824 Delancey Place, Phila., Feb. Tth, 1872,

Letters acknowledging the receipt of diplomas of member-
ship were received from the Rev. E. L. Hale, dated Roxbury,
Mass., Feb. 5, and from Mr. Edward Quincey, dated Ded-
ham, Mass., Feb., 1872.

* In dezeribing Elasmosavrws T state that remains of gix species of Phygoelystous fishes were
found in the matrix surrounding the bones. This statement was founded on the assumption of
previous authors, that the forms of fishes above deseribed were related to Sphyraena.




